On Day 14 of the oestrous cycle PGF-2\g=a\was infused into one anterior uterine vein (15 or 7\m=.\5 \g=m\g/kgbody weight) or jugular vein (15 \g=m\g/kg) of pigs for 5 h.
Introduction
The time of survival of corpora lutea in the ipsilateral ovary is controlled by the uterine horn in sheep (Inskeep & Butcher, 1966 ; Thorburn & Nicol, 1971; McCracken et al, 1972) , guinea-pigs (Bland & Donovan, 1966; Fischer, 1967) and cows (Ginther, Woody, Mahajan, Janakiraman & Casida, 1966) . In pigs, however bilateral regression occurs after semihysterectomy (Spies, Zimmerman, Self & Casida, 1958) , although if as little as one-quarter of one horn is left intact, the corpora lutea on the opposite side do not regress (du Mesnil du Buisson, 1961). Krzymowski, Kotwica, Okrasa, Doboszynska & Zieçik (1978) reported that when pro¬ staglandin (PG) F-2a was infused into the anterior uterine vein the corpora lutea in the contralateral ovary also regressed. The corpora lutea in the opposite ovary contained smaller amounts of cAMP and histologically appeared to show more fatty degeneration than did the control ovaries. It was concluded that these changes were due to the arrival of PGF-2a at the contralateral ovary in amounts sufficient to induce regression.
In the present study the progesterone content was investigated in the utero-ovarian veins of both uterine horns in pigs, during infusion of various PGF-2a doses into the anterior uterine vein, and of higher doses into the jugular vein.
Materials and Methods
Pigs of the Polish Large White breed were used. They weighed 150 kg after pregnancy. On the 11th day of the cycle (first symptoms of oestrus assumed as Day 0), 4 cannulae were surgically inserted as previously described Kotwica, Krzymowski & Dçbek, 1978) : (1) into the jugular vein through the vena cephalica humeri; (2) into the anterior uterine vein of the right horn for infusion of PGF-2a or saline; (3 and 4) into utero-ovarian veins for taking samples of blood flowing from the ovaries.
On Day 14 PGF-2a (Tham salt) in 100 ml saline (9 g NaCl/1) or 100 ml saline were given during a 5-h infusion. The experimental groups were as follows: Group I received 15 µg PGF-2a/kg body weight into the anterior uterine vein, Group II received 7-5 µg PGF-2a/kg into 0022-4251/80/03023 7-05S02.00/0 the anterior uterine vein, Group III sows were infused with 100 ml saline into the anterior uterine vein and Group IV sows received 15 µg PGF-2a into the jugular vein. Blood samples were withdrawn from cannulae 1, 3 and 4, three times before starting the infusion and at 15-min intervals throughout infusion. The samples were heparinized (100 i.u./4 ml blood), and the blood was immediately centrifuged. The plasma was frozen and stored at -20°C. The experiment was carried out during the period from winter to spring [1977] [1978] successively with the Groups I,   II, III and IV. Progesterone assay Progesterone concentrations were determined by the protein-binding technique (Johansson, 1970) with the modifications described earlier by Krzymowski et al (1978) . The sensitivity of the method was expressed as the value of two standard deviations for zero samples: 93-7% differed statistically significantly from the zero sample, i.e. 100% (n = 32). The intraand inter-assay variations were 5-09% for 22 pairs of determinations and 8-59% for 17 pairs of determinations, respectively. The mean ± s.e.m. extraction yield from a randomly chosen combination (n = 21) was 85-8 ± 3-1%. A linear equation, y = 0-161 + 0-994x, was calculated from determinations of known amounts of 2 (n = 5), 5 (n = 5), 10 (n = 6), 50 (« = 6), 100 (n = 4) and 200 ng (« = 7) progesterone added to the plasma of bilaterally ovariectomized and hysterectomized pigs.
Statistical analysis
The statistical significance of differences between the mean values was established by Student's t test.
Results
The results are shown in Table 1 . These data show that the ovary adjacent to the site of infusion of PGF-2a releases less progesterone in the 5th hour of infusion, the reduction depending on the dose of PGF-2a administered. Progesterone concentrations in the blood from the contralateral ovary were also reduced significantly in Group I but not so greatly. 
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Values significantly different from that at 0 h: 'P < 0-05, fP < 001, ÍP < 0-001.
The progesterone level in peripheral blood is the resultant of the changes in both ovaries. Although there was unchanged concentration of peripheral plasma progesterone in Group III (controls), the values in Group I and II decreased significantly and to a similar proportional extent.
When PGF-2a was administered via the jugular vein (Group IV), progesterone concen¬ trations in the utero-ovarian vein and in the peripheral circulation did not differ.
The changes observed with time are illustrated in Text- fig. 1 . A significant fall of progesterone level was recorded as early as 90 min after the start of infusion in Groups I and II. Group II 270 0 30
Minutes Text- fig. 1 . Peripheral plasma progesterone concentrations in pigs infused with saline (Group III) or PGF-2a into the anterior uterine vein (Group I, 15 pg/kg; Group II, 7 · 5 pg/kg) or into the jugular vein (15 pg/kg). Values are mean + s.e.m. and those significantly different from the value at 0 h are indicated: *P < 0-05; **P < 0-01; ***P < 0-001.
Discussion
Peripheral progesterone concentrations before infusion were surprisingly lower in Groups II and IV than in Groups I and III, perhaps due to a seasonal effect as shown by Rosenberg, Herz, Davidson & Folman (1977) for cows which have higher progesterone levels in winter. However, the within group comparisons in the present study indicate that PGF-2a can pass from the uterine vein to the ovary in pigs, since progesterone secretion was decreased in the ovary ipsilateral to the site of PGF-2a infusion when that was the utero-ovarian vein. This suggests that PGF-2a originating from the endometrium is probably indispensable for eliciting luteal regression in pigs although the porcine corpus luteum is also known to produce some PGF-2a (Patek & Watson, 1976) , as in women (Challis et al, 1976) , cattle (Kuehl, Cirillo, Ham & Humes, 1972) and rats (Demers, Behrman & Greep, 1972) . The pathway used, however, is unresolved. In sheep, PGF-2ct penetrates from the uterine vein to the ovarian artery (Barrett et al, 1971; McCracken et al, 1972) . In pigs, however, the problem seems to be different: Harrison & Heap (1972) excised the right ovary of a pig and transplanted in its place the left one. There was no vascular connection between the uterus and the transplanted ovary. The uterine vein was separated from the ovarian artery along a 5 cm segment, checked radiographically. Nevertheless, regular sexual cycles and normal pregnancies were observed. Anderson, Butcher & Melampy (1963) surgically detached the uterine horns from the broad ligament between the anterior part of the oviduct and the cervix uteri. In 4 of 9 pigs symptoms of oestrus appeared at 22-28-day intervals and the uterine endometrium remained active.
In the present experiment PGF-2a infused into the anterior uterine vein also caused regressive changes in the contralateral ovary. Patek & Watson (1976) suggest that although the corpora lutea are controlled by PGF-2a produced in the uterus, such PGF-2a stimulates the corpora lutea to release their own PGF-2a which then acts to induce regression. This supposition does not, however, explain how PGF-2a penetrates from the uterus to the ovary or from the uterine horn to the opposite ovary. A partial answer to this question may be found in the results obtained with the Group IV pigs. The lack of effect of PGF-2a infusion into the jugular vein indicates that PGF-2a cannot be passing to the opposite ovary via the general circulation and that an extravascular pathway must be involved.
During the surgery for the present experiments rich lymphatic vascularization was observed in the uterus, as reported by Anderson, Bland & Melampy (1969) . In view of the size of the PGF-2a molecule and its ability to migrate from endometrial cells into the capillary lumen or into the lumen of the uterine horn in various physiological states (Bazer & Thatcher, 1977; Frank, Bazer, Thatcher & Wilcox, 1978) , it is possible that lymph is the means by which PGF-2a is transported within the female reproductive system of pigs.
